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[What is claimed is:] 

A printed circuit board characterized by piercing a vertical hole for 
burying an electronic component in a first substrate, adhering a second 
substrate having a pattern, forming an opening in a position facing said 
vertical hole and exposing part of said pattern completely, to at least one side 
of this first substrate, and soldering into an integral structure by supporting 
the electronic component inserted in said vertical hole on part of the pattern 
exposed from the opening of said second substrate. 

[Detailed Description of the Invention] 
[Industrial Field of Utilization] 

The present invention relates to a printed circuit board. 
[Summary of the Invention] 

The present invention provides a printed circuit board mounting 
capacitor, resistor, transistor or other lead-less chip component as electronic 
component, in which a vertical hole for burying the electronic component is 
pierced in a first substrate, a second substrate exposing a pattern in the 
vertical hole is adhered at least to one side of this first substrate, the 
electronic component is inserted into the vertical hole of the first substrate, 
and the electronic component is supported and connected on the pattern of 
the second substrate, and therefore when mounting the electronic component 
on the printed circuit board, dropping of the electronic component is 
prevented, and the mounting job of electronic component is facilitated. 

[Prior Art] 

In a printed circuit board for mounting a multiplicity of lead-less chip 




components (electronic components), a multiplicity of vertical holes are 
pierced in the substrate, and lead-less chip components are buried in these 
vertical holes, so that the printed circuit is smaller in size and higher in 
density. Explaining by referring to Fig. 11, reference numeral 2 shows a 
hard substrate, and a vertical hole 2a is pierced in the hard substrate 2. An 
adhesive 19 is applied to the inner circumference of the vertical hole 2a, or 
the outer circumference of a lead-less chip component 3 to be inserted in this 
vertical hole 2a. A connection land 5 is fixed to both sides of the hard 
substrate 2 so as to surround the vertical hole 2a. 

In the printed circuit board having such structure, when mounting 
the lead-less chip component 3 on the hard substrate 2, first, the lead-less 
chip component 3 is inserted into the vertical hole 2a of the hard substrate 2, 
and is fixed provisionally with the adhesive 19. Then, the electrodes 3a at 
both ends of the lead-less chip component 3 and connection land 5 are 
connected by soldering (soldered portion indicated by reference numeral 12) 
by means of an automatic soldering machine (not shown). 

[Problems that the Invention Is to Solve] 

In the later soldering process, to prevent dropping of the lead-less 
chip component 3, the job was complicated because it required means for 
applying the adhesive 19 to the inner circumference of the vertical hole 2a of 
the hard substrate 2. 

Besides, unless the adhesive 19 is cured completely, the insertion 
position of the lead-less chip component 3 is likely to be deviated, and when 
soldered in this state, fluctuation occurs in the connecting position of the 
lead-less chip component 3, and it is hard to obtain printed circuit board of 
high precision. 

Further, when the adhesive 19 is cured completely, the lead-less chip 
component 3 is adhered to the vertical hole 2a of the hard substrate 2, and if 
it is necessary to replace the lead-less chip component 3 after soldering, the 
lead-less chip component 3 cannot be replaced easily, and hence it had 
difficulty in repair service. 

It is hence an object of the invention to present a printed circuit 
board capable of preventing dropping of electronic component during 
soldering process, and facilitating mounting and replacing procedure of 
electronic component. 

[Means of Solving the Problems] 
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The printed circuit board of the invention is characterized by piercing 
a vertical hole for burying an electronic component in a first substrate, 
adhering a second substrate having a pattern, forming an opening in a 
position facing the vertical hole and exposing part of the pattern completely, 
to at least one side of this first substrate, and soldering into an integral 
structure by supporting the electronic component inserted in the vertical 
hole on part of the pattern exposed from the opening of the second substrate. 

[Operation of the Invention] 

The electronic component inserted in the vertical hole of the first 
substrate is supported on the pattern of the second substrate without 
dropping, and is connected by soldering means. 

[Embodiments] 

An embodiment of the invention is described below while referring to 
the accompanying drawings. In Fig. 1, reference numeral 1 is a printed 
circuit board. This printed circuit board 1 is composed of a hard substrate 2 
as a first substrate, a lead-less chip component 3 such as capacitor or resistor 
as an electronic component to be buried in this hard substrate 2, and a 
flexible substrate 4 as a second substrate for supporting the lead-less chip 
component 3 when mounting this lead-less chip component 3. 

As shown in Fig. 1 and Fig. 3, a circular vertical hole 2a is pierced in 
the hard substrate 2 by press blanking or other processing means. The 
inside diameter of this vertical hole 2a is slightly larger than the outside 
diameter of the lead-less chip component 3. A land 5 is fixed to one side of 
the hard substrate 2 to as to enclose the vertical hole 2a. 

The lead-less chip component 3 is a circular columnar standard type, 
and its both ends are electrodes 3a, 3a. 

The flexible substrate 4 has a copper foil pattern 6 as shown in Fig. 4. 
This pattern 6 is laminated between a cover film 7 made of polyimide and a 
base film 8. At the lower side of the base film 8 in the drawing, a double- 
sided adhesive paper 9 having a parting paper 10 at one side is adhered. 

At positions corresponding to the vertical holes 2a of the hard 
substrate 2 of the cover film 7, base film 8, adhesive paper 9 and parting 
paper 10, circular openings 11 of nearly same diameter as the inside 
diameter of the vertical holes 2a are formed. In the center of the hole 11, 
part of the pattern 6 is completely exposed as shown in Fig. 5. The width of 
the pattern 6 exposed in the opening 11 is about half of the outside diameter 




of the lead-less chip component 3. More specifically, on the base film 8 
preliminarily forming the opening 11, the copper film is laminated and the 
circuit is printed, and is formed into the specified shape by masking and 
etching technique. 

When mounting the lead-less chip component 3 on the printed circuit 
board 1 having such structure, first, the parting paper 10 of the flexible 
substrate 4 is peeled off, and the flexible substrate 4 is adhered to the 
opposite side surface of the land 5 of the had substrate 2, as shown in Fig. 3, 
so that the opening 11 of the flexible substrate 4 and the center of the 
vertical hole 2a of the hard substrate 2 may be matched. Afterwards, by hot 
pressing or other means, the hard substrate 2 and flexible substrate 4 are 
adhered more firmly. 

Consequently, the lead-less chip component 3 is set up vertically and 
inserted into the vertical hole 2a of the hard substrate 2. At this time, the 
lead-less chip component 3 is placed on the pattern 6 exposed in the opening 
11 of the flexible substrate 4, and does not slip out. 

The electrode 3a at the lower end of the lead-less chip component 3 
and the pattern 6 of the flexible substrate 4 are connected by soldering (the 
soldering portion indicated by 12) by means of automatic soldering machine 
(not shown). Further, by inverting the hard substrate 2, other electrode 3a 
of the lead-less chip component 3 and the pattern 6 of the hard substrate 2 
are connected by soldering. 

Thus, by inserting the lead-less chip component 3 into the vertical 
hole 2a of the hard substrate 2, the electrode 3a of the lead-less chip 
component 3 and the pattern 6 can be connected by positioning easily while 
supporting on the pattern 6 exposed from the opening 11 of the flexible 
substrate 4, and therefore a printed circuit board 1 of a high precision is 
obtained, and the mounting density of the printed circuit board 1 may be 
enhanced. 

Moreover, since the pattern 6 which is part of the circuit of the 
flexible substrate 4 is used commonly as the land for soldering connection of 
the lead-less chip component 3, additional land for soldering connection is 
not needed at the flexible substrate 4 side, so that mounting of lead-less chip 
component 3 is much easier. 

Further, when connecting the electrode 3a of the lead-less chip 
component 3 and the pattern 6 by soldering, since the width of the pattern 6 
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is about half of the lead-less chip component 3, soldering is easy and secure. 
As shown in Fig.6, incidentally, part of the pattern 6 exposed from the 
opening 11 of the flexible substrate 4 may be exposed in an annular form 
along the circumference of the opening 11. As a result, soldering connection 
between the electrode 3a of the lead-less chip component 3 and pattern 6 
may be more stably done. Still more, since the lead-less chip component 3 is 
merely inserted into the vertical hole 2a of the hard substrate 2, the lead-less 
chip component 3 can be easily replaced only by removing the solder 12 when 
repairing or servicing. 

In other embodiment, as shown in Fig. 7, the printed circuit board 
may be composed by adhering the flexible substrate 4 forming circuits to 
both sides of the hard substrate 2, and burying the lead-less chip component 
3 into the vertical hole 2a of the hard substrate 2. 

Further, in a different embodiment, as shown in Fig. 8, by forming 
the opening 11 only at the side of the base film 8 and adhesive paper 9 of the 
flexible substrate 4, and exposing part of the pattern 6, the electrode 3a of 
the lead-less chip component 3 in the opening 11 and the pattern 6 may be 
connected by reflow. 

Moreover, as shown in Fig. 9 and Fig. 10, the printed circuit board 
may be composed by cutting off the pattern 6 of the flexible substrate 4 
exposed in the vertical hole 2a of the hard substrate 2, and soldering so as to 
enclose the electrode 3a of the lead-less chip component 3 placed in vertical 
or horizontal position by the pattern 6. 

[Effects of the Invention] 

As described herein, according to the invention, the second substrate 
having the pattern exposed in the vertical hole is adhered to at least one side 
of the first substrate piercing the vertical hole, the electronic component is 
inserted into the vertical hole, and the electronic component is supported 
and connected on the pattern of the second substrate, and therefore the 
electronic component can be mounted easily while preventing dropping when 
mounting the electronic component, and a printed circuit of high precision is 
manufactured. Further, if necessary to replace the electronic component 
mounted on the printed circuit board when repairing or servicing, only by 
removing the soldering portion, the electronic component can be replaced 
easily. 




Brief Description of the Drawings 

Fig. 1 is an essential sectional view of a printed circuit board 
according to an embodiment of the invention, Fig. 2 is its bottom view, Fig. 3 
is its exploded sectional view, Fig. 4 is an essential sectional view of a flexible 
substrate, Fig. 5 is an essential plan, Fig. 6 is an essential plan of a flexible 
substrate in other embodiment, Fig. 7 to Fig. 10 are essential sectional views 
of a printed circuit board in a different embodiment, and Fig. 11 is an 
essential sectional view of a conventional printed circuit board. 

1: printed circuit board, 2: hard substrate (first substrate), 2a: 
vertical hole, 3: lead-less chip component (electronic component), 4: flexible 
substrate (second substrate), 6; pattern, 11: opening, 12: solder. 
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